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the smoothly varying image data. Multiple correction
images may be compressed by determining eigenvectors
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images. Projection coeflicients may be determined by pro-
jecting each correction 1mage the determined eigenvectors,
and an eigen-image associated with an eigenvector may be
compressed. Correction data for a display may be recon-
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METHODS AND SYSTEMS FOR DISPLAY
CORRECTION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s related to U.S. patent application Ser.
No. 11/731,094, entitled “Reduction of mura eflects,” filed

on Mar. 29, 2007 and U.S. patent application Ser. No.
12/008,470, entitled “Correction of visible mura distortions
in displays by use of flexible system for memory resources
and mura characteristics,” filed on Jan. 11, 2008, and the
above-listed U.S. Patent Applications are hereby incorpo-
rated herein by reference 1n their entirety.

FIELD OF THE INVENTION

Embodiments of the present invention comprise methods
and systems for display correction, in particular, for com-
pression ol display non-uniformity correction data and use
of compressed display non-uniformity correction data.

BACKGROUND

Inspection and testing of flat panel displays using a human
operator may be costly, time consuming and based on the
operator’s perception. Therefore, the quality of human-
operator-based mspections may be dependent on the indi-
vidual operator and may vyield subjective results that may be
prone to error. Some automated mnspection techniques may
rely on a pixel-by-pixel measurement and correction of
display non-uniformity. These techniques may require a
prohibitive amount of memory for storage of the correction
data, and methods and systems for reducing the storage
requirements for the correction data may be desirable.

SUMMARY

Some embodiments of the present invention comprise
methods and systems for compressing display non-unifor-
mity correction data, 1n particular, correction images.

In some embodiments of the present invention, a correc-
tion 1mage may be compressed by fitting a data model to the
correction 1mage and encoding the model parameter values.
In some embodiments of the present invention, a piecewise
polynomial model may be used. In alternative embodiments
of the present invention a B-spline may be used. In some
embodiments of the present invention, the correction image
may be decomposed into two 1mages: an 1mage containing,
the vertically and horizontally aligned structures of the
correction 1mage and a smoothly varying image. The
smoothly varying image may be compressed by fitting a data
model to the smoothly varying image.

In some embodiments of the present invention, multiple
correction 1images may be compressed by determining e1gen-
vectors which describe the distribution of the multiple
correction 1mages. Projection coellicients may be deter-
mined by projecting each correction image on the deter-
mined eigenvectors. In some embodiments of the present
invention, an eigen-images associated with an eigenvector
may be compressed according to the single correction image
compression methods and systems of embodiments of the
present mvention.

Some embodiments ol the present invention comprise
methods and systems for using compressed display non-
uniformity correction data. In some embodiments of the
present invention, correction data for a display may be
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2

reconstructed from parameters stored on the display system.
In some embodiments of the present invention, a plurality of
correction i1mages may be reconstructed from encoded
cigen-images stored on the display system.

The foregoing and other objectives, features, and advan-
tages of the invention will be more readily understood upon
consideration of the following detailed description of the
invention taken 1n conjunction with the accompanying draw-
Ings.

BRIEF DESCRIPTION OF THE SEVERAL
DRAWINGS

FIG. 1 1s a chart showing exemplary embodiments of the
present invention comprising {itting a model to a correction
image and encoding the values of the model parameters for
storage at a display system;

FIG. 2 1s a chart showing exemplary embodiments of the
present 1nvention comprising decoding encoded model
parameter values stored at a display system and reconstruct-
ing a correction image using the decoded model parameter
values;

FIG. 3 1s a chart showing exemplary embodiments of the
present invention comprising using a reconstructed correc-
tion 1mage to correct a display value;

FIG. 4 1s a chart showing exemplary embodiments of the
present invention comprising decomposing a correction
image 1nto a structure image comprising horizontal and
vertical structure and a smoothly varying image for which
model parameter values may be determined, encoded and
stored 1n addition to information describing the structure
1mage;

FIG. 5 1s a chart showing exemplary embodiments of the
present mvention comprising encoding a plurality of cor-
rection 1mages by projecting the correction images mto an
associated eigenspace; and

FIG. 6 1s a chart showing exemplary embodiments of the
present 1nvention comprising determining a correction
image using stored eigenvectors and projection coellicients.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Embodiments of the present invention will be best under-
stood by reference to the drawings, wherein like parts are
designated by like numerals throughout. The figures listed
above are expressly incorporated as part of this detailed
description.

It will be readily understood that the components of the
present ivention, as generally described and 1llustrated in
the figures herein, could be arranged and designed 1n a wide
variety of different configurations. Thus, the following more
detailed description of the embodiments of the methods and
systems of the present invention 1s not intended to limit the
scope of the invention, but 1t 1s merely representative of the
presently preferred embodiments of the invention.

Elements of embodiments of the present invention may be
embodied 1n hardware, firmware and/or software. While
exemplary embodiments revealed herein may only describe
one of these forms, 1t 1s to be understood that one skilled 1n
the art would be able to effectuate these elements in any of
these forms while resting within the scope of the present
invention.

Inspection and testing of flat panel displays using a human
operator may be costly, time consuming and based on the
operator’s perception. Therefore, the quality of human-
operator-based mspections may be dependent on the 1ndi-




US 9,837,013 B2

3

vidual operator and may yield subjective results that may be
prone to error. Some automated nspection techniques may
rely on a pixel-by-pixel measurement and correction of
display non-uniformity. These techniques may require a
prohibitive amount of memory for storage of the correction
data, and methods and systems for reducing the storage
requirements for the correction data may be desirable.

Mura defects are contrast-type defects where one, or
more, pixels on a display 1s brighter, or darker, than the
surrounding pixels when the display 1s driven at a constant
gray level and should display uniform luminance. For
example, when an intended flat region of color 1s displayed,
various imperiections in the display components may result
in undesirable modulations of the luminance. Mura defects
may also be referred to as “Alluk™ defects or, generally,
non-uniformity distortions. Generically, such contrast-type
defects may be 1identified as “blobs,” “bands,” “streaks,” and
other terms indicative of non-uniformity. There are many
stages 1n the manufacturing process that may result 1n mura
defects on the display.

Mura correction on a display may require pixel-by-pixel
correction using stored correction data for the display. In
some embodiments of the present invention, stored correc-
tion data may comprise data associated with a correction
image, which may be denoted I_,(1,)), associated with a color
component and a gray level. Some of these embodiments
may comprise three color components, which may be
denoted ¢, O=c=<2. Some of these embodiments may com-
prise 256 gray levels, which may be denoted 1, 0<1=<253.

Some embodiments of the present invention may be
described 1n relation to FIG. 1. In these embodiments, model
parameter values 6 may be determined by fitting 4 a model
to an 1nput correction 1mage 2. The model parameter values
6 may be encoded 8, and the encoded model parameter
values 10, also considered encoded 1image information, may
be stored 12. Model parameter values 6 may be encoded 8
using predictive coding methods known in the art. One
exemplary coding method 1s the method disclosed in U.S.
patent application Ser. No. 11/946,298, entitled “Two-Dia-
mensional DPCM with PCM Escape Mode,” filed on Nov.
28, 2007, which 1s hereby incorporated herein by reference
in 1ts enfirety.

Some embodiments of the present invention may be
described 1n relation to FIG. 2. In these embodiments,
encoded 1mage information 18 may be retrieved 16 from
storage, and the encoded image information 18 may be
decoded 20, thereby generating decoded model parameter
values 22. The decoded model parameter values 22 may be
used to reconstruct 24 samples of the correction image 26.

In some embodiments of the present invention described
in relation to FIG. 3, the samples of the correction image 26
may be used to correct 28 a display value thereby generating,
a mura-corrected display value 30.

Some embodiments of the present invention may com-
prise a piecewise polynomial model. In these embodiments,
the input correction 1image 2 may be partitioned into one, or
more, two-dimensional (2D) regions, also considered a
patch. In some embodiments of the present invention, the
partition grid may be spatially unmiform. In alternative
embodiments, the partition grid may be adaptive. In some
embodiments of the present invention, the denseness of the
partition grid may be related to the vanation in the correction
image. In some of these embodiments, the partition grid may
be denser 1n areas of the correction 1image 1n which there 1s
greater variation. In some embodiments of the present
invention, mformation defining the partition grid may be
stored with the encoded model parameters.
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In embodiments of the present invention comprising a
piecewise polynomial model, a region, which may be
denoted P,(1), of the input correction image 2 may be
approximated by a planar model according to:

P (i,))=a,i+b j+k,,

where a , b, and k, denote the model parameters associated
with the image region P ,(1,)) and P,(1,]) denotes the approxi-
mated region. The model fitting 4 may minimize a measure
of the discrepancy between the image region P,(1,)) and the
approximated region P, (1,)). In some embodiments ot the
present invention, the image region may be a rectangular
patch. In alternative embodiments of the present invention,
the shape of the region may be non-rectangular.

The parameters a ,, b, and k , tor all regions in a partition
may be encoded 8 and stored 12. A reconstructed correction
image 26 may be reconstructed by decoding 20 the param-
cters 18 for each region and calculating 24 the approximated
region.

Alternative embodiments of the present invention may
comprise a model selecting between two planar fittings:
f’lﬂp(i,j):ap.ﬂklg and f’zﬁ(ijj):bpjﬂ(zhﬂ. In these embodi-
ments, a binary mode 1ndicator, which may be denoted dp,,
may 1ndicate which of the two fittings 1s selected for a given
region.

The parameter d,, and the associated model parameters
(a,.k; ) or (b,.k, ) for all regions in a partition may be
encoded 8 and stored 12. A reconstructed correction image
26 may be reconstructed by decoding 20 the parameters 18
for each region and calculating 24 the approximated region
using the appropriate model indicated by the binary mode
indicator.

In some embodiments of the present invention, the mode
decision for a region in the model fitting 4 may be made
based on which planar fitting generates the best fit to the
input region of the correction 1mage.

Alternative embodiments of the present immvention may
comprise fitting a two-dimensional B-spline surface to the
input correction 1mage 2. In some of these embodiments, the
location of the knot points may be equidistant, also consid-
ered umiform, spatially. In alternative embodiments, the
location of the knot points may be adaptive, also considered
non-uniform, spatially. In some embodiments of the present
invention, the density of knot points may be related to the
variation 1n the correction image. In some of these embodi-
ments, the knot points may be denser in areas of the
correction image in which there 1s greater variation. In some
embodiments of the present invention, information defining
the location of the knot points may be stored with the
encoded knot values.

In some embodiments of the present invention, the basis
B-splines for degree n may be shifted copies of each other.
In these embodiments, given knot values, which may be
denoted g(v,h), an approximated correction image, which
may be denoted L! [1,1), may be determined by up-sampling
the knot samples and then convolving with a B-spline
kernel, which may be denoted b”(1,;). The approximated
correction 1image may be determined according to:

fc,f(i!j):[g]T vk $bmv,mhn:

where mv and mh are sub-sampling ratios 1n the vertical and
horizontal spatial dimensions, respectively.

Some embodiments of the present mmvention may com-
prise a uniform B-spline of degree 1. These embodiments
may be equivalent to bilinear sub-sampling where the knot
values may be sub-sampled pixel itensity values.
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In some embodiments of the present invention comprising,
fitting 4 a B-spline surface to the input correction image 2,
the model fitting 4 may comprise determining knot values
that minimize an error measure between the input correction
image 2 I_ ,(1,]) and the correction image reconstructed using
the model L,z(i:j)- Exemplary error measures include mean-
square error (MSE), mean absolute error (MAE), root mean-
square error (MSE) and other error measures known 1n the
art. In some embodiments of the present invention compris-
ing the MSE, the spline approximation may be solved by
recursive filtering. In alternative embodiments, the spline
approximation may be solved by systems of linear equa-
tions.

In some embodiments of the present invention, predictive
coding may used to encode 8 the model parameters repre-
sentative of the correction 1mage 2.

In some embodiments of the present invention described
in relation to FIG. 4, a correction image 32 may be decom-
posed 34 separating the vertically and horizontally aligned
structures 35 of the correction 1mage 32 from a smoothly
varying component 36. A model according to any of the
above-described embodiments may be fit 38 to the smoothly
varying component 36. The model parameter values 40 may
be encoded 42, and the encoded model parameter values 44
and the vertically and horizontally aligned structures 35 of
the correction image 32 may be stored. The correction image
32, 1.,(1,), may be decomposed according to:

I:‘:,.E(I.Jj) :Sc,f(i’j) +Nc,f(iaj):

where S_ /(1,)) denotes the vertically and horizontally aligned
structures 35 and N_,(1,)) denotes the smoothly varying
component 36. In some embodiments, the vertically and
horizontally aligned structures 35 may be represented by a
column vector and a row vector, which may be denoted
Col, 5 and Row,, ,, respectively, where W and H refer to
the width and height of the correction image 32, respec-
tively. In some of these embodiments, the vertically and
horizontally aligned structures S_,(1,j) may be determined
according to:

S c?f(f:f )=Colg, *Row |, -

In alternative embodiments, the vertically and horizontally
aligned structures 35 S_,(1,])) may be determined according
to:

Sc,f(fJ):CGIHxl *1 ot g *Row s

where 1, .. and 1,,, denote a row vector and a column
vector of all “1” entries, respectively.

In some embodiments of the present invention, the col-
umn vector Col,, ;- and the row vector Row,, ;, may be
stored 46 directly as part of the encoded 1image information.
In alternative embodiments, the column vector Col, ;- and
the row vector Row,, ; may be encoded prior to storage.

The above-described embodiments of the present inven-
tion relate to one correction 1mage. In some embodiments of
the present ivention, multiple correction images may be
encoded for storage or other use.

Some embodiments of the present invention may be
described 1n relation to FIG. 5. In these embodiments,
mura-correction 1mages may be captured for K diflerent
gray levels, and each with C color components. The display
code value range may be denoted 1, O<l=<I.-1, and the color
components may be denoted ¢, O=c=<C. In an exemplary
embodiment, there may be 256 gray levels and 3 color
components. In this exemplary embodiment, 1, 0=1=<2355 and
¢, O=c=2. The mura-correction images may be denoted
I.,(1)) where O<k<K-1 and 1, denotes the gray level cor-
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responding to the mura-correction image. Thus, there may
be 3K mura-correction images I_,(1)) which may be
denoted I,(1,), O=sp=3K-1. Each of the mura-correction
images 50 may be stacked 52 into a vector of length WxH,
where W and H denote the width and height, respectively, of
a mura-correction image I.(1,)), O=sp=3K-1. Exemplary
stacking 52 methods comprise stacking 52 by row, stacking
52 by column and other stacking 52 methods wherein a 2D
image 1s reformatted mmto a 1D vector format. A vector
corresponding to a mura-correction image I (1)) may be
denoted I', and may be reterred to as a correction-image
vector. The mean correction-image vector, which may be
denoted W, of the I', may be determined 54 according to:

A mean-adjusted correction-image vector, which may be
denoted @, corresponding to each correction-image vector,
', may be determined by subtracting 56 the mean correc-
tion-image vector, W, from each correction-image vector,
L', according to:

®,~T,-W.

The covarniance matrix, which may be denoted Cov, may be
formed 58 according to:

Principle Component Analysis (PCA) may be applied by
determining 60 the eigenvalues and eigenvectors of the
covariance matrix, Cov. An eigenvector and 1ts associated
eigenvalue may be denoted u_ and A_, respectively, where
O=q=m-1. Each mput correction-image vector, 1", may be
projected 62 to the eigenspace corresponding to the eigen-
vectors and eigenvalues according to:

_,, T
w,(q)=u D, O=g=m-1.

The mean correction-image vector, W, and the eigenvectors,
u, may be compressed 64, 66 according to any of the
methods and systems described herein for compressing
single 1mage correction images by un-stacking the vectors
back to image form. The un-stacked eigenvectors 1n 1image
form may be referred to as eigen-images, and the un-stacked
mean correction-image vector may be referred to as the
mean correction-image. The encoded mean correction-im-
age, eigen-images and projection coeflicients, ,(q).
O=g=m-1, O=p=3K-1 may be stored 68. In some embodi-
ments of the present invention, the projection coeflicients
may be stored 68 directly. In alternative embodiments of the
present 1nvention, the projection coeflicients may be
encoded and stored.

In some embodiments of the present invention described
in relation to FIG. 6, a correction image may be recon-
structed for use 1n correcting a display value. In these
embodiments, the stored data may be decoded. Each eigen-
vector, u_, O=q=m-1, may be decoded 70 from the stored
data by decoding the eigen-images and stacking them to
form the eigenvectors. The mean correction-image vector,
W, may similarly be decoded 72 from the stored data, and the
projection coetlicients may be obtained 74 from the stored
data. The decoded eigenvectors may be denoted {i_, O=q=m-
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1, and the decoded mean vector may be denoted W. A
reconstructed correction image, which may be denoted I,
may be determined according to:

ot

{, = unstack Z w,(g)iig + J
q=0

for gray levels and color components corresponding to
captured mura-correction images. In some embodiments of
the present invention, missing gray level correction images
may be determined by linear interpolation using the closest
two neighboring levels. In some embodiments of the present
invention, the mterpolation may be applied on the projected
coordinates 1n the eigenspace.

The terms and expressions which have been employed in
the foregoing specification are used thereimn as terms of
description and not of limitation, and there 1s no mtention 1n
the use of such terms and expressions of excluding equiva-

lence of the features shown and described or portions
thereot, 1t being recognized that the scope of the mnvention
1s defined and limited only by the claims which follow.

What 1s claimed 1s:
1. A method for storing corrective image data, said
method comprising:

receiving a plurality of correction images associated with
a first display system, wherein each correction 1mage 1n
said plurality of correction images 1s associated with an
image captured at a diflerent gray level;

generating a plurality of eigenvectors associated with said
plurality of correction images;

projecting each of said correction 1images onto the eigen-
space defined by said plurality of eigenvectors, thereby
producing a plurality of coeflicients associated with
cach correction image in said plurality of correction
1mages;

encoding said plurality of eigenvectors, thereby produc-
ing encoded data; and

storing, 1n a storage location at said first display system,
said encoded data and said plurality of coeflicients
associated with each correction image 1n said plurality
ol correction 1mages.

2. The method as described in claim 1, wherein said

plurality of correction 1images comprises:

a {irst plurality of correction images associated with a first

color component; and

a second plurality of correction images associated with a

second color component.
3. The method as described in claim 1 further comprising
using said encoded data and said plurality of coeflicients
associated with each correction image 1n said plurality of
correction 1mages to correct a display value at said first
display system.
4. The method as described in claiam 1, wherein said
generating a plurality of eigenvectors associated with said
plurality of correction 1images comprises:
forming a plurality of correction-image vectors, wherein
cach correction-image vector i said plurality of cor-
rection-image vectors 1s associated with a correction
image 1n said plurality of correction 1mages;

determining a mean correction-image vector of said plu-
rality of correction-image vectors;

subtracting said mean correction-image vector from each

correction-image vector in said plurality of correction-
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image vectors, thereby producing a plurality of mean-
adjusted correction-image vectors;

forming the covariance matrix associated with said plu-
rality of mean-adjusted correction-image vectors; and
determiming the eigenvectors of said covariance matrix.
5. The method as described 1n claim 4 further comprising:
encoding said mean correction-image vector, thereby pro-
ducing an encoded mean correction-image vector; and
storing said encoded mean correction-image vector with
said encoded data.
6. The method as described in claim 5, wherein said
encoding said mean correction-image vector cComprises:
forming a mean 1mage from said mean correction-image
vector; and
fitting a first model to said mean 1mage, thereby producing,
at least one model parameter value associated with said
mean 1mage.
7. The method as described 1n claim 6, wherein said fitting,
a first model to said mean 1mage comprises:
wherein said mean 1mage 1s decomposed 1nto a structural
part and a smoothly varying part, wherein:
said structural part specifies vertically and horizontally
aligned structures from said mean 1mage; and
said smoothly varying part specifies a smoothly vary-
ing component of said mean 1image;
fitting said first model to said smoothly varying part; and
storing a representation of said structural part with said
encoded data.
8. The method as described 1n claim 6, wherein said fitting
a first model to said mean 1mage comprises:
partitioning said mean image into at least one image
patch; and
determining planar model parameter values associated
with each of said at least one 1mage patches, wherein
said at least one model parameter value comprises said
planar model parameter values associated with each of
said at least one 1mage patches.
9. The method as described 1n claim 6 further comprising:
fitting a second model to said mean 1mage;
selecting said first model or said second model, thereby
producing a model selection; and
storing said model selection with said encoded data.
10. The method as described 1n claim 9, wherein:
said first model 1s one of a horizontal planar model and a
vertical planar model; and
said second model 1s the other of said horizontal planar
model and said vertical planar model.
11. The method as described in claim 9, wherein said
selecting comprises:
selecting said first model when said first model provides
a better approximation to said mean image than said
second model; and
selecting said second model when said second model
provides a better approximation to said mean 1mage
than said first model.
12. The method as described 1n claim 6, wherein:
said first model comprises a B-spline; and
said fitting a first model to said mean 1mage comprises
determining a plurality of knot points for said B-spline.
13. The method as described 1n claim 1, wherein said
encoding said plurality of eigenvectors comprises:
forming a first eigen-image associated with a first eigen-
vector 1n said plurality of eigenvectors; and
fitting a first model to said first eigen-image, thereby
producing at least one model parameter value associ-
ated with said first eigen-image.
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14. The method as described in claim 13, wherein said
fitting a first model to said first eigen-1image comprises:
partitioning said first eigen-image into at least one 1image
patch; and
determining planar model parameter values associated
with each of said at least one 1mage patches, wherein
said at least one model parameter value comprises said
planar model parameter values associated with each of
said at least one 1mage patches.
15. The method as described 1n claim 13 further compris-
ng:
fitting a second model to said first eigen-1mage;
selecting said first model or said second model, thereby
producing a model selection; and
storing said model selection with said encoded data.
16. The method as described 1n claim 15, wherein:
said first model 1s one of a horizontal planar model and a
vertical planar model; and
said second model 1s the other of said horizontal planar
model and said vertical planar model.
17. The method as described in claim 15, wherein said
selecting comprises:
selecting said first model when said first model provides
a better approximation to said first eigen-image than
said second model; and
selecting said second model when said second model
provides a better approximation to said first eigen-
image than said first model.
18. The method as described 1n claim 13, wherein:
said first model comprises a B-spline; and
said fitting a first model to said first eigen-image com-
prises determining a plurality of knot points for said
B-spline.
19. The method as described in claim 13, wherein said
fitting a first model to said first eigen-1image comprises:
wherein said first eigen-image 1s decomposed into a
structural part and a smoothly varying part, wherein
said structural part specifies vertically and horizontally
aligned structures from said first eigen-image and said
smoothly varying part specifies a smoothly varying
component of said first eigen-image;
fitting said first model to said smoothly varying part; and
storing a representation of said structural part with said
encoded data.
20. A method for correcting a display value, said method
comprising;
retrieving encoded correction-image information associ-
ated with a display system, wherein said encoded
correction-image iformation corresponds to a plurality
of correction 1mages, wherein each correction 1image 1n
said plurality of correction images 1s associated with an
image captured at a different gray level;
decoding a plurality of eigenvectors from said encoded
correction-image information;
decoding a mean vector from said encoded correction-
image information;
decoding a plurality of projection coeflicients from said
encoded correction-image information;
combining said plurality of eigenvectors, said mean vec-
tor and said plurality of projection coetlicients to deter-
mine a correction value; and
adjusting a display value according to correction value.
21. The method as described 1n claim 20, wherein said
encoded correction-image information 1s stored at said dis-
play system.
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22. The method as described 1n claim 20, wherein said
decoding a plurality of eigenvectors from said encoded
correction-image information comprises:

decoding a first eigenvector from said plurality of eigen-

vectors, wherein said decoding a first eigenvector from

said plurality of eigenvectors comprises:

decoding at least one model parameter associated with
said first eigenvector; and

determining said first eigenvector using said at least
one model parameter associated with said first e1gen-
vector.

23. The method as described 1n claim 22, wherein said at
least one model parameter value 1s a knot point associated
with a B-spline.

24. The method as described 1n claim 22, wherein said at
least one model parameter value 1s a planar model parameter
associated with a first patch of a first eigen-1mage associated
with said first eigenvector.

25. The method as described 1n claim 22, wherein said
decoding a first eigenvector from said plurality of eigenvec-
tors comprises:

retrieving a first model selector, wherein said first model

selector 1s associated with a first patch of said first
eigenvector;

determining, from said at least one model parameter value

associated with said first eigenvector, at least one patch
parameter value associated with said first patch;
selecting a first model based on said model selector; and
determiming said {irst eigenvector using said at least one
model parameter associated with said first eigenvector,
said first model and said at least one patch parameter
value.

26. The method as described 1n claim 20, wherein said
decoding a mean vector from said encoded correction-image
information comprises:

decoding at least one model parameter associated with

sald mean vector; and

determining said mean vector using said at least one

model parameter associated with said mean vector.

27. The method as described 1in claim 26, wherein said at
least one model parameter value 1s a knot point associated
with a B-spline.

28. The method as described 1n claim 26, wherein said at
least one model parameter value 1s planar model parameter
associated with a first patch of a mean 1mage associated with
said mean vector.

29. The method as described 1n claim 20, wherein said
decoding a mean vector from said encoded correction-image
information comprises:

retrieving a first model selector associated with said mean

vector, wherein said first model selector 1s associated
with a first patch of said mean vector;

decoding at least one model parameter associated with

sald mean vector;
determiming, from said at least one model parameter value
associated with said mean vector, at least one patch
parameter value associated with said first patch;

selecting a first model based on said model selector; and

determining said mean vector using said at least one
model parameter associated with said mean vector, said
first model associated with said mean vector and said at
least one patch parameter value associated with said
mean vector.

30. The method as described 1n claim 20, wherein said
combining said plurality of eigenvectors, said mean vector
and said plurality of project coeflicients to determine a
correction value comprises:
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determining a first color component;

determining a first code value;

determining a first plurality of projection coeflicients from
said plurality of projection coethlicients, wherein said
first plurality of project coeflicients 1s associated with
said first color component and said first code value;

multiplying each eigenvector in said plurality of eigen-

vectors by an associated projection coeflicient from

said first plurality of projection coeflicients, thereby

producing a plurality of scaled eigenvectors; and

summing said plurality of scaled eigenvectors and said
mean vector.

31. The method as described 1n claim 20, wherein said
decoding a plurality of eigenvectors from said encoded
correction-image information comprises:

retrieving a representation of a first image, wherein said

first 1mage comprises horizontally and vertically
aligned 1mage structure associated with a first eigen-
vector 1n said plurality of eigenvectors;

determining a reconstruction of said first image using said

representation;
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decoding, for said first eigenvector, at least one model
parameter associated with said first eigenvector; and

determining said first eigenvector using said at least one
model parameter associated with said first eigenvector
and said reconstruction of said first image.

32. The method as described 1n claim 20, wherein said
decoding a mean vector comprises:

retrieving a representation of a first image, wherein said
first 1mage comprises horizontally and vertically

aligned 1mage structure associated with said mean
vectlor;

determining a reconstruction of said first image using said
representation;

decoding, for said mean vector, at least one model param-
eter associated with said mean vector; and

determining said mean vector using said at least one
model parameter associated with said mean vector and
said reconstruction of said {irst image.

G o e = x



	Front Page
	Drawings
	Specification
	Claims

